. A schematic diagram of the multiplex MS imaging strategy used in this work. In a multiplex data acquisition, each imaging raster step is broken up into multiple spiral steps that can be defined by different MS parameters. In this work, the first and third spiral steps were high resolution Orbitrap scans (HRMS) in the low and high mass range, respectively. The second and fourth steps were data dependent MS/MS scans (ddMS 2 ) from the preceding HRMS scan. Figure S4 . The same MS images as in Figure 4B but generated with normalization to the total ion count. The images demonstrate little to no difference with those generated from absolute ion intensity. Detailed parameters for image generation can be found in Table S2 . Figure S5 . Similar MS images as in Figure 4B but from a separate replicate experiment. Detailed parameters for image generation can be found in Table S2 . Figure S7 . UV-Visible Absorption spectra of DHB, Fe3O4 NPs and the binary matrix. DHB and Fe3O4 NPs are at the concentration of 0.175 and 0.125 mM, respectively, and the binary matrix contains 0.175 mM DHB and 0.0125 mM Fe3O4. This is 400 times dilute concentration than we used in the application to maize seed sections, except the Fe3O4 NPs which is 40 times dilute or 10 times more concentrate than used in the UV-Vis of the binary matrix. * Tolerance refers to mass windows used in the generation of MS images. Sufficiently large tolerance is used as to be appropriate for corresponding mass resolution at the given mass. In case of [Hex9+K-H2O] + , a narrow tolerance is used to avoid the contribution from a near-by contamination peak.
